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IN THE CLAIMS 
Please amend the claims as follows: 

Claims 1-17 (Canceled). 

Claim 18 (Currently Amended): A radio communication apparatus at a transmission 
side that includes a plurality of transmission antennas and performs a communication using at 
least one carrier, the radio communication apparatus comprising: 

a channel dividing unit configured to divide t hat divides a transmission signal into a 
plurality of channels based on channel structure informatio n returned from another radio 
communication apparatus at a reception side and indicating a structure of a space-division- 
multiplexing method of structuring a multiple input multipl e output channel and a space- 
time-coding channel between transmission and reception antennas informed from a 
communication apparatus at a reception side ; and 

a space-time-coding unit configured to realize t hat r e aliz e s transmission diversity by 
performing a space-time-coding processing for each of the plurality of channels divided . 

Claim 19 (Currently Amended): The radio communication apparatus according to 
claim 18, further comprising: 

a beam forming unit configured to perform that p e rforms an individual direction 

control by a complex multiplication with respect to each of the plurality of channels to which 

the space-time-coding processing is performed, and to distribute distributes the plurality of 

channels to for e ach of the plurality of transmission antennas; and 
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an adding unit configured to add t hat adds all of the transmission signals to which the 
direction control is performed corresponding to each of the plurality of t ransmission 
antennas. 

Claim 20 (Currently Amended): A radio communication apparatus at a reception side 
that includes at least one reception antenna and performs a communication using at least one 
carrier, the radio communication apparatus comprising: 

a channel estimating unit configured to estimate that estimates a channel gain between 
a transmission side and the reception side; and 

a channel-structure determining unit configured to determine t hat det e rmines a 
structure of a multiple-input-multiple-output channel based on a result of the_estimation of 
the channel gain, a physical configuration of aan other radio communication apparatus at the 
transmission side, and a physical configuration of the radio communication apparatus, and to 
return informs channel structure information indicating a structure of a space-division- 
multiplexing channel and a space-time-coding channel between transmission and reception 
antennas that is a result of the determination to the other radio communication apparatus at 
the transmission side. 

Claim 21 (Currently Amended): The radio communication apparatus according to 

claim 20, wherein the channel-structure determining unit is further configured to 

generate g e n e rates the channel structure information based on at least one of the result of the 

estimation of the channel gain, anumber of antennas of the other radio communication 

apparatus at the transmission side and of the radio communication apparatus, and a 
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computational capability of the other radio communication apparatus at the transmission side 
and of the radio communication apparatus. 

Claim 22 (Currently Amended): The radio communication apparatus according to 
claim 21, further comprising a coherent bandwidth coh e rent band width measuring unit 
configured to measure that measures a coherent bandwidth at a channel by observing a 
reception signal, wherein 

the channel estimating unit is further configured to divide dwides a signal band into a 
plurality of subcarrier groups having the same channel information based on a result of 
measurement of the coherent bandwidth, and to perforrn p erforms the estimation of the 
channel gain per in units of a subcarrier group. 

Claim 23 (Currently Amended): The radio communication apparatus according to 
claim 22, wherein the channel estimating unit is further configured to perforrn p e rforms the 
estimation of the channel gain for a plurality of subcarriers within theeach subcarrier group, 
and to average averages results of the estimation of the channel gain for the plurality of 
subcarriers. 

Claim 24 (Currently Amended): A radio communication apparatus that includes a 
plurality of transmission antennas and at least one reception antenna, and performs a 
communication using at least one carrier, the radio communication apparatus comprising: 

a transmission-processing unit including comprising : 
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a channel dividing unit configured to divide t hat divides a transmission signal 
into a plurality of channels based on channel structure information returned from a 
first radio communication apparatus at a reception side and indicating a structure of a 
space-division-multiplexing mcthod of structuring a multiple input multiple output 
channel informed and a space-time-coding channel between transmission and 
reception antennas from a communication apparatus at a reception side; A and 

a space-time-coding unit configured to realize t hat realizes transmission 
diversity by performing a space-time-coding processing for each of the plurality of 
channels divided ; and 

a reception-processing unit including comprising : 

a channel estimating unit configured to estimate t hat estimates a channel gain 
between a transmission side and a reception side[[;]] A and 

a channel-structure determining unit configured to determine t hat determines a 
structure of a multiple-input-multiple-output channel based on a result of the 
estimation of the channel gain, a physical configuration of a second radio 
communication apparatus at the transmission side, and a physical configuration of the 
first radio r fall communication apparatus at the reception side, and to return informs 
channel structure information that is a result of the determination to the second radio 
communication apparatus at the transmission side. 

Claim 25 (Currently Amended): The radio communication apparatus according to 

claim 24, wherein the channel-structure determining unit is further configured to 

generate g enerates the channel structure information based on at least one of the result of the 
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estimation of the channel gain, anumber of antennas of the second radio communication 
apparatus at the transmission side and of the first radio communication apparatus atef the 
reception side, and a computational capability of the second radio communication apparatus 
at the transmission side and the first radio communication apparatus atef the reception side. 

Claim 26 (Currently Amended): The radio communication apparatus according to 
claim 25, wherein 

the reception-processing unit further includes a coherent bandwidt h coherent band 
width measuring unit configured to measure t hat m e asur e s a coherent bandwidth at a channel 
by observing a reception signal, wherein 

the channel estimating unit is further configured to divide dwides a signal band into a 
plurality of subcarrier groups having the same channel information based on a result of 
measurement of the coherent bandwidth, and to perform p e rforms the estimation of the 
channel gain pe rin units of a subcarrier group. 

Claim 27 (Currently Amended): The radio communication apparatus according to 
claim 26, wherein the channel estimating unit is further configured to perform p e rforms the 
estimation of the channel gain for a plurality of subcarriers within eacht he subcarrier group, 
and to average averages results of the estimation of the channel gain for the plurality of 
subcarriers. 



8 



Application Serial No.: 10/551,377 

Reply to Office Action dated September 12, 2007 

Claim 28 (Currently Amended): A transmitter that includes a plurality of 
transmission antennas and transmits a transmission signal to a receiver using at least one 
carrier, the transmitter comprising: 

a channel dividing unit configured to divide t hat divides a transmission signal into a 
plurality of channels based on channel structure information returned from the receiver and 
indicating a structure of a space-division-multiplexing method of structuring a multip le i nput 
multiple output channel informed and a space-time-coding channel between transmission and 
reception antennas from the receiver ; and 

a space-time-coding unit configured to realize t hat realizes transmission diversity by 
performing a space-time-coding processing for each of the plurality of channels divided . 

Claim 29 (Currently Amended): The transmitter according to claim 28, further 
comprising: 

a beam forming unit configured to perform t hat performs an individual direction 
control by a complex multiplication with respect to each of the plurality of channels to which 
the space-time-coding processing is performed, and to distribute distributes the plurality of 
channels to for each of the plurality of transmission antennas; and 

an adding unit configured to add t hat adds all of the transmission signals to which the 
direction control is performed corresponding to each of the plurality of t ransmission 
antennas. 
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Claim 30 (Currently Amended): A receiver that includes at least one reception 
antenna and receives a signal from a transmitter using at least one carrier, the receiver 
comprising: 

a channel estimating unit configured to estimate t hat estimates a channel gain between 
a transmission side and a reception side; and 

a channel-structure determining unit configured to determine that d e t e rmines a 
structure of a multiple-input-multiple-output channel based on a result of the estimation of 
the channel gain, a physical configuration of the transmitter, and a physical configuration of 
the receiver, and to return informs channel structure informatio n indicating a structure of a 
space-division-multiplexing channel and a space-time-coding channel between transmission 
and reception antennas that is a result of the determination to the transmitter. 

Claim 31 (Currently Amended): The receiver according to claim 30, wherein the 
channel-structure determining unit is further configured to generate generat e s the channel 
structure information based on at least one of the result of the estimation of the channel gain, 
anumber of antennas of the transmitter and of the receiver, and a computational capability of 
the transmitter and of the receiver. 

Claim 32 (Currently Amended): The receiver according to claim 31, further 
comprising a coherent bandwidth coh e rent band width measuring unit configured to 
measure t hat measures a coherent bandwidth at a channel by observing a reception signal, 
wherein 
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the channel estimating unit is further configured to divide divides a signal band into a 
plurality of subcarrier groups having th^same channel information based on a result of 
measurement of the coherent bandwidth, and to perform p erforms the estimation of the 
channel gain pe rin units of a subcarrier group. 

Claim 33 (Currently Amended): The receiver according to claim 32, wherein the 
channel estimating unit is further configured to perform p erforms the estimation of the 
channel gain for a plurality of subcarriers within each the subcarrier group, and to 
average averages results of the estimation of the channel gain for the plurality of subcarriers. 

Claim 34 (Currently Amended): A radio communication system comprising: 
a transmitter configured to transmi t that transmits a transmission signal to a receiver 
using at least one carrier, the transmitter including comprising : 
a plurality of transmission antennas[[;]] A 

a channel dividing unit configured to divide that divides a transmission signal 
into a plurality of channels based on channel structure information returned from the 
receiver and indicating a structure of a spaee-division-multiplexing m e thod of 
structuring a multiple-input - multiple output channel informe d and a space-time-coding 
channel between transmission and reception antennas from the rec e iv e r; , and 

a space-time-coding unit configured to realize t hat realizes transmission 
diversity by performing a space-time-coding processing for each of the plurality of 
channels divided ; and 
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a receiver configured to receive t hat receives the transmission signal from the 
transmitter using at least one carrier, including comprising : 
at least one reception antenna[[;]] a 

a channel estimating unit configured to estimate that estimates a channel gain 
between a transmission side and a reception side[[;]]i and 

a channel-structure determining unit configured to determine t hat determines a 
structure of a multiple-input-multiple-output channel based on a result of the 
estimation of the channel gain, a physical configuration of the transmitter, and a 
physical configuration of the receiver, and to return informs channel structure 
information that is a result of the determination to the transmitter. 

Claim 35 (Currently Amended): The radio communication system according to claim 

34, wherein the channel-structure determining unit is further configured to generate gen e rates 
the channel structure information based on at least one of the result of theestimation of the 
channel gain, a_number of antennas of the transmitter and of the receiver, and a 
computational capability of the transmitter and of the receiver. 

Claim 36 (Currently Amended): The radio communication system according to claim 

35, wherein 

the receiver further includes a coherent bandwidth coherent band width measuring unit 
configured to measure t hat measur e s a coherent bandwidth at a channel by observing a 
reception signal, wherein 
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the channel estimating unit is further configured to divided ivides a signal band into a 
plurality of subcarrier groups having the_same channel information based on a result of 
measurement of the coherent bandwidth, and to perform p e rforms the estimation of the 
channel gain pe rin units of a subcarrier group. 

Claim 37 (Currently Amended): The radio communication system according to claim 
36, wherein the channel estimating unit is futher configured to perform p e rforms the 
estimation of the channel gain for a plurality of subcarriers within th eeach subcarrier group, 
and to average averages results of the estimation of the channel gain for the plurality of 
subcarriers. 

Claim 38 (New): The radio communication apparatus according to claim 18, wherein 
the radio communication apparatus is configured to simultaneously use the 
space-division-multiplexing channel and the space-time-coding channel in the 
communication. 

Claim 39 (New): The radio communication apparatus according to claim 24, wherein 
the transmission-processing unit is configured to simultaneously use the 
space-division-multiplexing channel and the space-time-coding channel in the 
communication. 
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Claim 40 (New): The transmitter according to claim 28, wherein the transmitter is 
configured to simultaneously use the space-division-multiplexing channel and the 
space-time-coding channel. 

Claim 41 (New): The radio communication system of claim 34, wherein the 
transmitter is further configured to simultaneously use the space-division-multiplexing 
channel and the space-time-coding channel. 
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